Free fatty acids inhibit growth hormone/signal transducer and activator of transcription-5 signaling in human muscle: a potential feedback mechanism.
Stimulation of lipolysis, leading to increased blood concentrations of free fatty acids (FFAs), is a primary effect of GH and phosphorylation of intracellular signal transducer and activator of transcription (STAT)-5 is a primary mediator of the effects of GH. Based on preliminary results, we intended to test whether FFAs exert a negative feedback inhibition of STAT5 phosphorylation in skeletal muscle. Eight healthy young men were investigated for 8 h on four occasions at four different FFA levels in a single blind, randomized manner. Acipimox was used to suppress FFA levels and Intralipid was infused to obtain appropriate FFA concentrations. Somatostatin was infused to control GH levels and GH, insulin, and glucagon were replaced. Muscle biopsies were taken after 8 h and compared with a fifth biopsy taken under normal basal conditions. The study was conducted at a university clinical research unit. GH concentrations remained steady and comparable in all studies and FFA concentrations varied between 0.01 and 1.71 mmol/liter on the four occasions (P < 0.05). We observed a dose-dependent 40% decrease of STAT5 phosphorylation in skeletal muscle with increasing concentrations of FFAs. Our results strongly suggest the existence of a negative feedback loop, whereby effects of GH may be dampened by FFA inhibition of GH-dependent STAT5 phosphorylation. The mechanisms behind and biological consequences of this finding awaits additional studies.